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where K is some constant depending on the material of which the rod is made and on the section at P. It is usually called the fieocural rigidity of the rod. This expression for L agrees very well with the results of experiment when the change of curvature is not very great.
Since the moment L represents the product of a force and a length, it is evident that the dimensions of K are represented by a force multiplied by the square of a length. If E be Young's modulus for the material of the rod and & the area of the section, Eco will represent a force, so that the constant K is often written in the form K = Eco&, where k is a length.
It will be shown further on that in certain cases co/c2 is the moment of inertia of the area of the normal section about a straight line drawn through ifcs centre of gravity perpendicular to the plane of bending. This result does not agree so well with experiment as that represented by (5).
14. It is hardly necessary to remind the reader of the remarks made in Vol. I. Art. 490, on the limits to the laws of elasticity. When the stretching or bending of the rod exceeds a certain limit, the rod does not tend to return to its original form, but assumes a new natural state different from that which it had at first. In all the reasoning in which the equation (5) is used, it is assumed that the bending is not so great that the limit of elasticity has been passed.
15. The theoretical considerations which tend to prove the truth of the equation (5) depend on the theory of elasticity and therefore lie somewhat outside the scope of the present chapter. As however this theory clears up some of the difficulties which belong to the hentling of rods, it does not seem proper wholly to pass it over. One case can be presented in a simple form, and that case will be discussed a little farther on after the use of the equation (5) has been explained.
16. The work of bending an element. To find the work done by the stress couple L when the curvature of an element of the rod is increased from its natural value l/p1 to the value l/p».
Let PQ be an element of the central line and let ds be its length. As PQ is being bent, let ^ be the angle between the tangents at its extremities; let p be its radius of curvature. If ^ be the value of ^ when the rod has its natural form, the stress
couple L is            L = K (-------) = K ^~^±
\p    pj            ds

